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PARTIAL DISCHARGE SENSORS IN MEDIUM VOLTAGE SWITCHGEAR 


SECTION 16950A 
SECTION 16950A 


PARTIAL DISCHARGE SENSORS IN MEDIUM VOLTAGE SWITCHGEAR 


PART 1 GENERAL 


1.01 


1.02 


1.03 


SCOPE 


A. The Contractor shall engage the partial discharge measuring & monitoring services of the 
field engineering service division of a major electrical distribution equipment manufacturer 
which maintains division-wide recognized specialized testing capabilities for the purpose of 
performing tests as herein specified. 


B. All medium voltage switchgear line-ups must be equipped with Partial Discharge Sensors to 
measure partial discharges within the cubicles, as well as external electrical noise. The 
sensing technology shall provide measurement of all discharges through non-invasive 
sensing of the electrical power signal. Measurements shall be performed on-line, while 
switchgear equipment is energized under normal operational conditions, using measurement 
equipment specifically designed for this purpose. 


C. Partial Discharge (PD) sensors shall detect partial discharges through non-invasive sensing 
of the electrical impulses generated by partial discharges (including corona, surface tracking 
or minute sparks in insulation voids, as well as arcing and sparking). Sensitivity of PD 
sensors and measurement technology must be sufficient to detect early stages of defect 
development by measuring PD’s of low levels (less than 50 pico-coulombs). PD’s occurring 
within the cubicles as well as PD’s emanated by external sources (cable terminations, 
cables, bus ducts, connected transformers, motors, etc.) within the short distance thereof 
and appearing at the PD sensors must be sensed. Sensors shall allow for partial discharge 
sensing from the front of each switchgear cubicle without the need to open cubicle doors, 
using measurement equipment specifically designed for this purpose. 


RELATED SECTIONS 
A. Section 16955 — Electrical Equipment Acceptance Testing and Start-up. 


APPLICABLE CODES, STANDARDS AND REFERENCES 

A. Allinspections and tests shall be in accordance with the following applicable codes and 
standards except as provided otherwise herein. 

National Electrical Manufacturer’s Association — NEMA 

American National Standards Institute — ANSI 

Institute of Electrical and Electronic Engineers — IEEE 

National Electrical Code — NEC 

National Fire Protection Association - NFPA 

American Society for Testing and Materials — ASTM 

Insulated Power Cable Engineers Association — IPCEA 

Association of Edison Illuminating Companies — AEIC 

Occupational Safety and Health Administration - OSHA 

State and local codes and ordinances 

Applicable Independent Testing Associations Specifications 
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B. 


PARTIAL DISCHARGE SENSORS IN MEDIUM VOLTAGE SWITCHGEAR 


; ‘ys SECTION 16950A 
All inspections and tests shall utilize the following references: 


1. Project design specifications 
2. Project design drawings 
3. Manufacturer's instruction manuals applicable to each particular apparatus. 


1.04 QUALIFICATIONS OF TESTING COMPANY 


A. 


The testing plan and procedures shall be reviewed and approved by one of the field 
engineering division’s registered professional electrical engineers. The registered 
professional engineer shall be a full-time employee of the engineering service testing group 
with at least 10 years of field experience testing electrical apparatus. 


The engineering service testing group shall be an independent division of a major electrical 
equipment manufacturer. 


The engineering service division site lead engineer, or project manager shall be a degreed 
engineer, who is a full-time employee, with at least 10 years of experience testing electrical 
apparatus, and has obtained factory training. All other employees working on this project 
shall have had specific factory, and/or field training in accordance with division-wide 
standards. 


To ensure compliance with standard quality control standards, the engineering service 
division shall conduct periodic audits of test procedures and test record forms to ensure 
compliance with consistent standards. In accordance with standard Quality Assurance 
practices, a Quality Assurance Manager, not reporting to the operation center completing the 
field testing services, must complete such audits. The name of the Quality Assurance 
Manager, or separate audit agency, shall be submitted for approval prior to award of any 
contract or completion of any field work. 


All test records shall be recorded onto standardized test forms. All data shall be uploaded to 
a central computer in a data-secured environment; therefore ensuring no changes can be 
incorporated into the final test records. These records shall be retrievable for a period of not 
less than five years, based on a mutually agreed periodic maintenance plan, separate from 
this contract. 


Should repairs be required, the engineering service division shall maintain dedicated 
locations that perform remanufacturing and reconditioning of electrical equipment. All repairs 
shall be conducted under the direction of a quality control and reconditioning standard 
pursuant to ISO 9001 compliance. A quality certificate, computer database and final test 
records shall document the progress of each piece of electrical equipment through the repair 
or reconditioning process. All work is to be performed to a consistent national standard. 
Documentation of periodic audits, as specified in item E above, shall also be maintained for 
the dedicated remanufacturing and reconditioning facility. 


. The engineering service testing group shall have a calibration program which maintains all 


applicable test instrumentation within rated accuracy. 
The accuracy shall be traceable to the National Bureau of Standards in an unbroken chain. 


Instruments shall be calibrated in accordance with the following frequency schedule: 
1. Field instruments — six to twelve months 
2. Laboratory instruments — twelve months 


Dated calibration labels shall be visible on all test equipment. 
Records must be kept up to date, which show date and results of all equipment tested. 
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L. An up-to-date instrument calibration instruction and procedure will be maintained for each 
test instrument. 


SUBMITTALS 
A. The test report shall include the following: 
1. Summary of project 
Description of equipment tested 
Description of test 
Test results 
Conclusions and recommendations 
Appendix, including appropriate test forms 
List of test equipment used and calibration date 
Conditions for future access to secured computer database of all Test Data. 
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B. Furnish three copies of the completed report to the project engineer no later than 30 days 
after completion of the project, unless directed otherwise. 


SAFETY AND PRECAUTIONS 
A. Safety practices shall include, but are not limited to, the following requirements: 
1. Occupational Safety and Health Act of 1970 - OSHA 29CFR 1910.269 
2. National Fire Protection Association — NFPA 70E 
3. Applicable state and local safety operating procedures. 
B. Partial Discharge testing shall be performed with apparatus energized except where 
otherwise specified. 


C. The engineering service testing group’s lead test engineer for the project shall be a 
designated safety representative and shall be present on the project and supervise testing 
operations and safety requirements. In all cases, work shall not proceed until the safety 
representative has determined that it is safe to do so. 


D. The engineering service testing group shall have available sufficient protective barriers and 
warning signs, where necessary, to conduct specified tests safely. 


E. The owner’s safety procedures shall be reviewed and understood by the engineering service 
testing group personnel. 


PART 2 PRODUCTS 


2.01 


EQUIPMENT EVALUATION PREPARATION 


A. There shall be available a suitable and stable source of test power for testing at each test 
site. The engineering service testing group shall specify requirements. 


B. The engineering service testing group shall be notified when equipment becomes available 
for electrical tests. 


C. The customer designated project engineer or consultant will supply a complete set of as-built 


electrical plans, specifications and any pertinent change orders to the engineering service 
testing group prior to commencement of testing. 
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Any system, material or workmanship which is found defective on the basis of electrical tests 
shall be reported directly to the owner or his representative. 


. The engineering service testing group shall maintain a written record of all tests and upon 


completion of the project, assemble and certify a final test report. 


2.02 ELECTRICAL CONNECTIONS AND INSTALLATION 


A. 


PART 3 


One of the acceptable sensor technologies to be used in switchgear consists of PD sensors 
connected to the neutral point of a set of phase CTs for each switchgear compartment 
(without disrupting the existing grounding connection). These PD sensors can also be 
connected to the secondary neutral point of each set of VT or CPT (without disrupting the 
existing grounding connection). Also, in case of a connected shielded power cable, a suitable 
PD sensor must be installed on the cable shield to detect PD impulses entering the 
switchgear from the cable. Instructions shall be provided with the switchgear for proper 
installation of the partial discharge sensors on the cable shields. Sensing for partial 
discharges at the ends of the switchgear line-ups only shall not be considered acceptable. 
The sensing must occur in each individual cubicle to ensure maximum sensitivity and 
predictive value of the measurements. Sensing equipment to be Cutler-Hammer, or 
approved equal. 


EXECUTION 


3.01 BASE-LINE MEASUREMENTS 


A. 


All switchgear shall be monitored at the factory prior to shipment, and a base-line signature 
of partial discharges shall be provided with the switchgear. Part of the field start-up service 
shall include obtaining a post-installation signature of the partial discharges. 


3.02 FIELD TESTING 


A. 


G, 


The field engineering service testing group shall provide all material, equipment, labor and 
technical supervision to perform such tests and inspections. Instrumentation shall be 
capable of detecting partial discharges related to MV switchgear, MV Motors and Generators, 
MV cables, Transformers and other MV electrical equipment. It shall conduct concurrent 
sampling of a minimum of four (4) channels, able to effectively suppress electrical noise, 
eliminate cross-coupling of measured PD signals, maintain a detection sensitivity of 50 pC or 
better and disseminate the type of discharge measured. Immediate report documentation 
shall be incorporated within the instrumentation software, with analysis and 
recommendations included in the final report. Sensing and analysis instrumentation 
equipment shall be Cutler-Hammer, or approved equal. 


Upon completion of the tests and inspections noted in these specifications, a label shall be 
attached to all serviced devices. These labels will indicate date serviced and the engineering 
service testing group responsible. 


The tests and inspections shall determine suitability for initial continued reliable operation. 
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